SEQUENCE LISTING 

<110> 

<120> OPTIMIZED MESSENGER RNA 
<130> 10278/009001 
<160> 4 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 4376 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Artificial Sequence 

<220> 
<221> CDS 

<222> (19) . . . (4353) 

<223> Modified HUN2AN Factor VIII 

<400> 1 

taaaattcgt aggctagc atg cag ate gag ctg age acc tgc ttc ttc ctg 

* Met Gin He Glu Leu Ser Thr Cys Phe Phe Leu 

1 5 10 

tqc ctg ctg cgc ttc tgc ttc age gec acc cgc cgc tac tac ctg ggc 
Cvs Leu Leu Arg Phe Cys Phe Ser Ala Thr Arg Arg Tyr Tyr Leu Gly 
15 20 25 

acc qtg gag ctg age tgg gac tac atg cag age gac ctg ggc gag ctg 
Ala Val Glu Leu Ser Trp Asp Tyr Met Gin Ser Asp Leu Gly Glu Leu 
30 35 40 

ccc gtg gac gee cgc ttc ccc ccc cgc gtg ccc aag age ttc ccc ttc 
Pro Val Asp Ala Arg Phe Pro Pro Arg Val Pro Lys Ser Phe Pro Phe 
45 50 55 

aac acc age gtg gtg tac aag aag acc ctg ttc gtg gag ttc acc gac 
Asn Thr Ser Val Val Tyr Lys Lys Thr Leu Phe Val Glu Phe Thr Asp 
60 65 70 75 

cac ctg ttc aac ate gec aag ccc cgc ccc ccc tgg atg ggc ctg ctg 
His Leu Phe Asn He Ala Lys Pro Arg Pro Pro Trp Met Gly Leu Leu 

80 85 90 

aac ccc acc ate cag gec gag gtg tac gac acc gtg gtg ate acc ctg 
Glv Pro Thr He Gin Ala Glu Val Tyr Asp Thr Val Val lie Thr Leu 

* 95 100 105 

aaa aac atg gec age cac ccc gtg age ctg cac gee gtg ggc gtg age 
Lvs Asn Met Ala Ser His Pro Val Ser Leu His Ala Val Gly Val Ser 
110 H5 120 

tac tgg aag gee age gag ggc gec gag tac gac gac cag acc age cag 
Tyr Trp Lys Ala Ser Glu Gly Ala Glu Tyr Asp Asp Gin Thr Ser Gin 
125 130 135 


51 


99 


147 


195 


243 


291 


339 


387 


435 


cgc gag aag gag gac gac aag gtg ttc ccc ggc ggc age cac acc tac 
Arg Glu Lys Glu Asp Asp Lys Val Phe Pro Gly Gly Ser His Thr Tyr 

145 150 155 


140 


160 165 170 


tgc ctg acc tac age tac ctg age cac gtg gac ctg gtg aag gac ctg 
Cvs Leu Thr Tyr Ser Tyr Leu Ser His Val Asp Leu Val Lys Asp Leu 
1 175 130 185 


240 245 250 

acc gtg aac ggc tac gtg aac cgc age ctg ccc ggc ctg ate ggc tgc 
Thr Val Asn Gly Tyr Val Asn Arg Ser Leu Pro Gly Leu He Gly Cys 
255 260 265 

cac cgc aag age gtg tac tgg cac gtg ate ggc atg ggc acc acc ccc 
His Arg Lys Ser Val Tyr Trp His Val He Gly Met Gly Thr Thr Pro 
270 275 280 

gag gtg cac age ate ttc ctg gag ggc cac acc ttc ctg gtg cgc aac 
Glu Val His Ser He Phe Leu Glu Gly His Thr Phe Leu Val Arg Asn 
285 290 295 

cac cgc cag gee age ctg gag ate age ccc ate acc ttc ctg acc gee 
His Arg Gin Ala Ser Leu Glu He Ser Pro He Thr Phe Leu Thr Ala 
300 305 310 315 

cag acc ctg ctg atg gac ctg ggc cag ttc ctg ctg ttc tgc cac ate 
Gin Thr Leu Leu Met Asp Leu Gly Gin Phe Leu Leu Phe Cys His He 
320 325 330 

age age cac cag cac gac ggc atg gag gec tac gtg aag gtg gac age 
Ser Ser His Gin His Asp Gly Met Glu Ala Tyr Val Lys Val Asp Ser 
335 340 345 


483 


gtg tgg cag gtg ctg aag gag aac ggc ccc atg gec age gac ccc ctg 531 
Val Trp Gin Val Leu Lys Glu Asn Gly Pro Met Ala Ser Asp Pro Leu 


579 


aac age ggc ctg ate ggc gec ctg ctg gtg tgc cgc gag ggc age ctg 627 
Asn Ser Gly Leu He Gly Ala Leu Leu Val Cys Arg Giu Gly Ser Leu 
190 195 200 

gec aag gag aag acc cag acc ctg cac aag ttc ate ctg ctg ttc gec 
Ala Lys Glu Lys Thr Gin Thr Leu His Lys Phe He Leu Leu Phe Ala 
205 210 215 


675 


gtg ttc gac gag ggc aag age tgg cac age gag acc aag aac age ctg 723 

Val Phe Asp Glu Gly Lys Ser Trp His Ser Glu Thr Lys Asn Ser Leu 

220 225 230 235 

atg cag gac cgc gac gee gee age gec cgc gee tgg ccc aag atg cac 771 

Met Gin Asp Arg Asp Ala Ala Ser Ala Arg Ala Trp Pro Lys Met His 


819 


867 


915 


963 


1011 


1059 


1107 


tgc ccc gag gag ccc cag ctg cgc atg aag aac aac gag gag gee gag 

Cvs Pro Glu Glu Pro Gin Leu Arg Met Lys Asn Asn Glu Glu Ala Giu 
350 355 360 

gac tac gac gac gac ctg acc gac age gag atg gac gtg gtg cgc ttc 1155 

Asp Tyr Asp Asp Asp Leu Thr Asp Ser Glu Met Asp Val Val Arg Phe 
365 370 375 

qac gac gac aac age ccc age ttc ate cag ate cgc age gtg gec aag 1203 

Asp Asp Asp Asn Ser Pro Ser Phe He Gin He Arg Ser Val Ala Lys 

380 385 390 395 


aaa cac ccc aag acc tgg gtg cac tac ate gec gec gag gag gag gac 
aag cdt v « ■» , , Gl AgD 


Lys His Pro Lys 


Thr Trp Val His Tyr lie Ala Ala Glu Glu Glu Asp 


400 


405 


410 


c gac gac cgc age tac aag 


taq qac tac gec ccc ctg gtg ctg gec cc 

rll Aso Tyr Ala Pro Leu Val Leu Ala Pro Asp Asp Arg Ser Tyr Lys 


415 


cag tac ctg aac 


aac 


aac cag tac «y a*^ «^ ggc ccc cag cgc ate ggc cgc aag tac aag 
Ser Gin Tyr Leu Asn Asn Gly Pro Gin Arg lie Gly Arg Lys Tyr Lys 


430 


435 


440 


aaa qtg cgc ttc atg gee tac acc gac gag acc ttc aag acc cgc gag 
Lys Val Arg Phe Met Ala Tyr Thr Asp Glu Thr Phe Ly 3 Thr Arg Glu 

u * -.- * 450 


445 


qcc ate cag cac gag age ggc ate ctg ggc ccc ctg ctg tac ggc gag 
lit He Gin His Glu Ser Gly lie Leu Gly Pro Leu Leu Tyr Gly Glu 


460 


465 


470 


qtg ggc gac acc ctg ctg ate ate ttc aag aac cag gee age cgc ccc 
Val Gly Asp Thr Leu Leu lie He Phe Lys Asn Gin Ala Ser Arg Pro 


480 


tac aac ate tac ccc cac ggc ate acc gac gtg cgc ccc ctg tac age 
He Tyr Pro His Gly He Thr Asp Val Arg Pro Leu Tyr Ser 

- ~ * 505 


Tyr Asn 


1251 


1299 


1347 


1395 


1443 


1491 


1539 


c cac ctg ccc aag ggc gtg aag cac ctg aag gac ttc ccc ate ctg 
Leu Pro Lys Gly Val Lys His Leu Lys Asp Phe Pro He Leu 


eg 

Arg Arg 


510 


515 


520 


ccc ggc gag ate ttc aag tac aag tgg acc gtg acc gtg gag gac ggc 
Gly Glu He Phe Lys Tyr Lys Trp Thr Val Thr Val Glu Asp Gly 


Pro 


525 


530 


ccc acc 


Pro 


a „ aag age gac ccc cgc tgc ctg acc cgc tac tac age age ttc 
Thr Lys Ser Asp Pro Arg Cys Leu Thr Arg Tyr Tyr Ser Ser Phe 
- - - 550 5 5 ^ 


540 


gtg 


545 


555 


aac 


Val Asn 


atg gag cgc gac ctg gec age ggc ctg ate ggc ccc ctg ctg 
Met Glu Arg Asp Leu Ala Ser Gly Leu He Gly Pro Leu Leu 


560 


565 


570 


ate tgc tac aag gag age 


gtg gac cag cgc ggc aac cag ate atg age 


He Cvs Tyr Lys Glu Ser Val Asp Gin Arg Gly Asn Gin He Met Ser 
xxc ~> j _ ± _ 530 585 


575 


585 


aac aaa cgc aac gtg ate ctg ttc age gtg ttc gac gag aac cgc age 
Asp Lys Arg Asn Val He Leu Phe Ser Val Phe Asp Glu Asn Arg Ser 

595 600 


590 


too tac ctg acc gag aac ate cag cgc ttc ctg ccc aac ccc gec ggc 
tgg tac y ^ ^ ne g ^ ^ g phe Leu prQ A3n prQ Ala Gly 


Trp Tyr Leu 


605 


610 


615 


ato caa ctq gag gac ccc gag ttc cag gec age aac ate atg cac age 
?al Oil Lei Glu Asp Pro Glu Phe Gin Ala Ser Asn He Met His Ser 


620 


625 


630 


635 


ate aac ggc tac gtg ttc gac age ctg cag ctg age gtg tgc ctg cac 
He Asn Gly Tyr Val Phe Asp Ser Leu Gin Leu Ser Val Cys Leu His 


640 


645 


1587 


1635 


1683 


1731 


1779 


1827 


1875 


1923 


1971 


2019 


2067 


2115 


aaq qtg gcc tac tgg tac ate ctg age ate ggc gec cag acc gac ttc 
Glu Val Ala Tyr Trp Tyr He Leu Ser He Gly Ala Gin Thr A3p Phe 
655 660 665 

eta aac qtg ttc ttc age ggc tac acc ttc aag cac aag atg gtg tac 
Leu Ser Val Phe Phe Ser Gly Tyr Thr Phe Lys His Lys Met Val Tyr 
670 675 680 

aaq qac acc ctg acc ctg ttc ccc ttc age ggc gag acc gtg ttc atg 
Glu Asp Thr Leu Thr Leu Phe Pro Phe Ser Gly Glu Thr Val Phe Met 
685 690 - 695 

aac atg gag aac ccc ggc ctg tgg ate ctg ggc tgc cac aac age gac 2163 
Ser Met Glu Asn Pro Gly Leu Trp He Leu Gly Cys His Asn Ser Asp 
700 705 710 715 

ttc cgc aac cgc ggc atg acc gcc ctg ctg aag gtg age age tgc gac 2211 
Phe Arg Asn Arg Gly Met Thr Ala Leu Leu Lys Val Ser Ser Cys Asp 
720 725 730 

aag aac acc ggc gac tac tac gag gac age tac gag gac ate age gcc 
Lvs Asn Thr Gly Asp Tyr Tyr Glu Asp Ser Tyr Glu Asp He Ser Ala 
J 735 740 745 

tac ctg ctg age aag aac aac gcc ate gag ccc cgc ctg gag gag ate 
Tyr Leu Leu Ser Lys Asn Asn Ala He Glu Pro Arg Leu Glu Glu He 

-i rr r\ 7 ^ ^ 760 

/ «J W 

acc cgc acc acc ctg cag age gac cag gag gag ate gac tac gac gac 
Thr Arg Thr Thr Leu Gin Ser Asp Gin Glu Glu He Asp Tyr Asp Asp 
765 770 775 

acc ate age gtg gag atg aag aag gag gac ttc gac ate tac gac gag 
Thr He Ser Val Glu Met Lys Lys Glu Asp Phe Asp He Tyr Asp Glu 
780 785 790 795 

aac aag aac cag age ccc cgc age ttc cag aag aag acc cgc cac tac 
Asp Glu Asn Gin Ser Pro Arg Ser Phe Gin Lys Lys Thr Arg His Tyr 
800 805 810 

ttc ate gcc gcc gtg gag cgc ctg tgg gac tac ggc atg age age age 
Phe He Ala Ala Val Glu Arg Leu Trp Asp Tyr Gly Met Ser Ser Ser 
815 820 825 

ccc cac gtg ctg cgc aac cgc gcc cag age ggc age gtg ccc cag ttc 2547 
Pro His Val Leu Arg Asn Arg Ala Gin Ser Gly Ser Val Pro Gin Phe 
830 835 840 

aaq aag gtg gtg ttc cag gag ttc acc gac ggc age ttc acc cag ccc 
Lvs Lvs Val Val Phe Gin Glu Phe Thr Asp Gly Ser Phe Thr Gin Pro 
^ 845 850 855 

eta tac cgc ggc gag ctg aac gag cac ctg ggc ctg ctg ggc ccc tac 
Leu Tyr Arg Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr 

ate cac acc gag gtg gag gac aac ate atg gtg acc ttc cgc aac cag 
He Arg Ala Glu Val Glu Asp Asn He Met Val Thr Phe Arg Asn Gin 
880 885 890 

acc aac cgc ccc tac age ttc tac age age ctg ate age tac gag gag 2739 
Ala Ser Arg Pro Tyr Ser Phe Tyr Ser Ser Leu He Ser Tyr Glu Glu 
895 900 905 


2259 


2307 


2355 


2403 


2451 


2499 


2595 


2643 


2691 


aac cag cgc cag ggc gcc gag ccc cgc aag aac ttc gtg aag ccc aac 2787 
Asp Gin Arg Gin Gly Ala Glu Pro Arg Lys Asn Phe Val Lys Pro Asn 


910 

aaa acc aag acc tac ttc tgg aag gtg cag cac cac atg gcc ccc acc 
Glu Thr Lys Thr Tyr Phe Trp Lys Val Gin His His Met Ala Pro Thr 


925 


930 935 


aag gac gag ttc gac tgc aag gcc tgg gcc tac ttc age gac gtg gac 
Lvs Asp Glu Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp 
g^O * 945 " 950 955 

eta gag aag gac gtg cac age ggc ctg ate ggc ccc ctg ctg gtg tgc 

Leu Glu Lys Asp Val His Ser Gly Leu He Gly Pro Leu Leu Val Cys 
Leu i»j.u y v ggo 965 97Q 

cac acc aac acc ctg aac ccc gcc cac ggc cgc cag gtg acc gtg cag 
His Thr Asn Thr Leu Asn Pro Ala His Gly Arg Gin Val Thr Val Gin 
975 980 985 

aaa ttc acc ctg ttc ttc acc ate ttc gac gag acc aag age tgg tac 
Glu Phe Ala Leu Phe Phe Thr He Phe Asp Glu Thr Lys Ser Trp Tyr 
990 995 1000 

ttc acc gag aac atg gag cgc aac tgc cgc gcc ccc tgc aac ate cag 
Phe Thr Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn He Gin 
1UUS j.«*w 

atg gag gac ccc acc ttc aag gag aac tac cgc ttc cac gcc ate aac 
Met Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg Phe His Ala lie Asn 
1020 1025 1030 1035 

gqc tac ate atg gac acc ctg ccc ggc ctg gtg atg gcc cag gac cag 
Glv Tvr lie Met Asp Thr Leu Pro Gly Leu Val Met Ala Gin Asp Gin 
1 1040 1045 1050 

cgc ate cgc tgg tac ctg ctg age atg ggc age aac gag aac ate cac 
Arc He Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn He His 
y 1055 1060 1065 

age ate cac ttc age ggc cac gtg ttc acc gtg cgc aag aag gag gag 
Ser lie His Phe Ser Gly His Val Phe Thr Val Arg Lys Lys Glu Glu 
1070 lO 75 1080 

tac aaa atq gcc ctg tac aac ctg tac ccc ggc gtg ttc gag acc gtg 
Tyr Jys Me? Ala Leu Tyr Asn Leu Tyr Pro Gly Val Phe Glu Thr Val 
7 1085 1090 1095 

gag atg ctg ccc age aag gcc ggc ate tgg cgc gtg gag tgc ctg ate 
Glu Me? Leu Pro Ser Lys Ala Gly He Trp Arg Val Glu Cys Leu lie 
1100 H° 5 1110 111 

ggc gag cac ctg cac gcc ggc atg age acc ctg ttc ctg gtg tac age 
Gly III His Leu His Ala Gly Met Ser Thr Leu Phe Leu Val Tyr Ser 
1120 H25 

aac aaa tac cag acc ccc ctg ggc atg gcc age ggc cac ate cgc gac 
Asn lys Cyl Gin Thr Pro Leu Gly Met Ala Ser Gly His lie Arg Asp 
2135 1140 1145 

ttc cag ate acc gcc age ggc cag tac ggc cag tgg gcc ccc aag ctg 
Phe Gin lie Thr Ala Ser Gly Gin Tyr Gly Gin Trp Ala Pro Lys Leu 
1150 I* 55 1160 


2835 


2883 


2931 


2979 


3027 


3075 


3123 


3171 


3219 


3267 


3315 


3363 


3411 


3459 


3507 


~~ „„„ ri-a cac tac aac ggc age ate aac gec tgg age acc aag gag 
£?g Tel Tyr Sr G?y Ser He Asn Ala Trp Ser Thr Lys oiu 
1165 1170 

^ aac tag ate aag gtg gac ctg ctg gec ccc atg ate ate cac 
Pro Phe Ser 5? He Lyl Vl Lp Leu Leu Ala Pro Met lie lie h« 
1180 1185 

m»r- ate aaa acc cag ggc gec cgc cag aag ttc age age ctg tac ate 
Tly lie Lys J£ Gin c!y La Arg Gin Lys Phe Ser Ser Leu Tyr lie 


1200 1205 1210 

aac cag ttc ate ate atg tac age ctg gac ggc aag aag tgg cag acc 
S?r III Phe lie lie Met Tyr Ser Leu Asp Gly Lys Lys Trp Gin Thr 

1215 1220 

tac cgc ggc aac age acc ggc acc ctg atg gtg ttc ttc ggc aac gtg 
£yr A^g GlyA.n sir Thr Gly Thr^Leu Met Val Phe PheGly Asn Val 


aac aqc age ggc ate aag cac aac ate ttc aac ccc ccc 
Cp sir sir Gly He Lys His Asn lie Phe Asn Pro Pro 
P 1245 1250 1255 

r „ tac atc cac ctg cac ccc acc cac tac age ate cgc age acc ctg 
Arg Tyr lie A?g Leu Hi^Pro Thr His Tyr Senile Arg Ser Thr Leu 
1260 1265 

n*n *ta aaa ctg atg ggc tgc gac ctg aac age tgc age atg ccc ctg 
Arg Me? Til Lei Me? lly Cys Asp Leu Asn Ser Cys Ser Met Pro Leu 
a 1280 1285 

aac ata aag age aag gec atc age gac gee cag atc acc gee age age 
gy Me? Til sir Lys Si. He Ser Asp Ala Gin lie Thr Alj S.r Ser 


1295 1300 1305 

tac ttc acc aac atg ttc gec acc tgg age ccc age aag gec cgc ctg 

^r Pne ?nr Asn Me? Phe Ala Thr Trp Ser Pro Ser Lys Ala Arg Leu 
1310 l 3i5 LiZ 

cac eta cag ggc cgc age aac gee tgg cgc ccc cag gtg aac aac ccc 

"s Tel III Sy A?g sir Asn Ala Trp Arg Pro Gin Val Asn Asn Pro 

1325 I 330 1335 


aa „ „an too eta cag gtg gac ttc cag aag acc atg aag gtg acc ggc 

51 Tl Trp Tel Oil Vl Lp Phe Gin Lys Thr Met Lys Val Thr Gly 
1340 1345 1350 

n+n arc acc caq ggc gtg aag age ctg ctg acc age atg tac gtg aag 

?a? Thr Thr Gin Sy ?a? Ly? Ser Leu Leu Thr Ser Met Tyr Va Lys 
1360 I 365 

nan ttc ctg atc age age age cag gac ggc cac cag tgg acc ctg ttc 
Til Phe Tel lie Ser Ser Ser Gin Asp Gly His Gin Trp Thr Leu Phe 

^375 1380 uo3 

ttc caa aac ggc aag gtg aag gtg ttc cag ggc aac cag gac age ttc 
S Tl Tsn Gly Lyl Val Lys Val Phe Gin Gly Asn G n Asp Ser Phe 
1390 I 395 

acc ccc qtg gtg aac age ctg gac ccc ccc ctg ctg acc cgc tac ctg 
Thr Pro val Val Asn Ser Leu Asp Pro Pro Leu Leu Thr Arg Tyr Leu 

- . ~ .- lAin i4ib 


3555 


3603 


3651 


3699 


3747 


aac ccc ccc atc atc gec 3795 
lie He Ala 


3843 


3891 


3939 


3987 


4035 


4083 


4131 


4179 


4227 


4275 


1405 


cqc ate cac ccc cag age tgg gtg cac cag ate gec ctg cgc atg gag 4323 
Ira lie His Pro Gin Ser Trp Val His Gin He Ala Leu Arg Met Glu 
14 2Q 1425 1430 1435 

gtg ctg ggc tgc gag gec cag gac ctg tac tagctgcccg ggctacaagc 
Val Leu Gly Cys Glu Ala Gin Asp Leu Tyr 
1440 1445 


ttt 

<210> 2 
<211> 1445 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> Artificial Sequence 

<223> Modified HUN 2 AN Factor VIII 

Met Gl^Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu Leu Arg Phe 

1 5 1° 15 

Cvs Phe Ser Ala Thr Arg Arg Tyr Tyr Leu Gly Ala Val Glu Leu Ser 

1 20 25 30 
Trp Asp Tyr Met Gin Ser Asp Leu Gly Glu Leu Pro Val Asp Ala Arg 
35 40 45 
» *r-i Ttra <:at- Pho Pm Phe Asii Thr Ser Val Val 

Fne fro rcu ru.y vaj. ~ — 

50 55 
Tvr Lys Lys Thr Leu Phe Val Glu Phe Thr Asp His Leu Phe Asn lie 
6= 70 7 5 80 

Ala Lys Pro Arg Pro Pro Trp Met Gly Leu Leu Gly Pro Thr lie Gin 

85 90 95 

Ala Glu Val Tyr Asp Thr Val Val He Thr Leu Lys Asn Met Ala Ser 

100 1° 5 110 

His Pro Val Ser Leu His Ala Val Gly Val Ser Tyr Trp Lys Ala Ser 

H5 120 125 

Glu Glv Ala Glu Tyr Asp Asp Gin Thr Ser Gin Arg Glu Lys Glu Asp 
130 135 140 

145 150 155 160 

Pro Met Ala Ser Asp Pro Leu Cys Leu Thr Tyr 

165 170 175 


Asp Lys Val Phe Pro Gly Gly Ser His Thr Tyr Val Trp Gin Val Leu 
14 5 150 155 160 

Lvs Glu Asn Gly Pro Met Ala Ser Asp Pro Leu Cys Leu Thr Tyr Ser 

165 170 I'' 

Tyr Leu Ser His Val Asp Leu Val Lys Asp Leu Asn Ser Gly Leu lie 

180 I 35 190 

Glv Ala Leu Leu Val Cys Arg Glu Gly Ser Leu Ala Lys Glu Lys Thr 

1 200 205 

Gin Thr Leu His Lys Phe lie Leu Leu Phe Ala Val Phe Asp Glu Gly 

210 215 220 

Lvs Ser Trp His Ser Glu Thr Lys Asn Ser Leu Met Gin Asp Arg Asp 
225 230 235 240 

Ala Ala Ser Ala Arg Ala Trp Pro Lys Met His Thr Val Asn Gly Tyr 

Val Asn Arg Ser Leu Pro Gly Leu lie Gly Cys His Arg Lys Ser Val 

260 265 2 

Tvr Trp His Val He Gly Met Gly Thr Thr Pro Glu Val His Ser lie 

275 280 285 

Phe Leu Glu Gly His Thr Phe Leu Val Arg Asn His Arg Gin Ala Ser 

Leu Glu lie Ser Pro lie Thr Phe Leu Thr Ala Gin Thr Leu Leu Met 

305 310 315 320 

Asp Leu Gly Gin Phe Leu Leu Phe Cys His lie Ser Ser His Gin His 

325 330 335 

Asp Gly Met Glu Ala Tyr Val Lys Val Asp Ser Cys Pro Glu Glu Pro 


4373 


4376 


Gin Leu Arg Met Lys Asn Asn Glu Glu Ala Glu Asp Tyr Asp Asp Asp 

Leu Thr Asp Ser Glu Met Asp Val Val Arg Phe Asp Asp Asp Asn Ser 

Pro llr Phe He Gin lie Arg Ser Val Ala Lys Lys His Pro Lys Thr 

Trp Val His Tyr He Ala Ala Glu Glu Glu Asp Tr P Asp Tyr Ala Pro 

e 405 410 

Leu Val Leu Ala Pro Asp Asp Arg Ser Tyr Lys Ser Gin Tyr Leu Asn 

420 425 4JU 

Asn Gly Pro Gin Arg lie Gly Arg Lys Tyr Lys Lys Val Arg Phe Met 

435 440 445 

Ala Tvr Thr Asp Glu Thr Phe Lys Thr Arg Glu Ala He Gin His Glu 
rt 1 455 460 


Ser GlJ He Leu Gly Pro Leu Leu Tyr Gly Glu Val Gly Asp Thr Leu 


Ad* 470 475 

ill lie lie Phe Lys Asn Gin Ala Ser Arg Pro Tyr Asn lie Tyr Pro 

485 490 _ 

His Gly lie Thr Asp Val Arg Pro Leu Tyr Ser Arg Arg Leu Pro Lys 

500 505 51 

Gly Val Lys His Leu Lys Asp Phe Pro lie Leu Pro Gly Glu lie Phe 
1 520 525 

Pro Arg Cys Leu Thr Arg Tyr Tyr Ser Ser Phe Val Asn Met Glu Arg 


Lvs Tvr Lys Trp Thr Val Thr Val Glu Asp Gly Pro Thr Lys Ser Asp 

^ 535 540 


545 ? -r i _ ^ i — t ah T on Tl*» fvg Tvr Lvs Glu 
Asp Leu Ala ser uxy i-eu ' - 575 

ser Val Asp Gin Gly Asn Gin lie Met Ser Asp Lys Arg Asn Val 

580 585 
lie Leu Phe Ser Val Phe Asp Glu Asn Arg Ser Trp Tyr Leu Thr Glu 

cqc 600 bu: > 

Asn lie Gin Arg Phe Leu Pro Asn Pro Ala Gly Val Gin Leu Glu Asp 

Pro SiS Phe Gin Ala Ser Asn lie Met His Ser lie Asn Gly Tyr Val 

coc 630 

Phe Asp Ser Leu Gin Leu Ser Val Cys Leu His Glu Val Ala Tyr Trp 

Tyr lie Leu Ser lie Gly Ala Gin Thr Asp Phe Leu Ser Val Phe Phe 

660 665 b/u 

Ser Gly Tyr Thr Phe Lys His Lys Met Val Tyr Glu Asp Thr Leu Thr 

675 680 boo 

Leu Phe Pro Phe Ser Gly Glu Thr Val Phe Met Ser Met Glu Asn Pro 

£lqc\ 695 700 

Gly Leu Trp He Leu Gly Cys His Asn Ser Asp Phe Arg Asn Arg Gly 

* 710 715 

Met Thr Ala Leu Leu Lys Val Ser Ser Cys Asp Lys Asn Thr Gly Asp 

725 730 
Tyr Tyr Glu Asp Ser Tyr Glu Asp lie Ser Ala Tyr Leu Leu Ser Lys 


Asn Asn Ala He Glu Pro Arg Leu Glu Glu He Thr Arg Thr Thr Leu 

755 760 / o D 

Gin Ser Asp Gin Glu Glu He Asp Tyr Asp Asp Thr He Ser Val Glu 

Met Lys Lys Glu Asp Phe Asp lie Tyr Asp Glu Asp Glu Asn Gin Ser 

-roc 790 

III Arg Ser Phe Gin Lys Lys Thr Arg His Tyr Phe He Ala Ala Val 

805 8i0 
Glu Arg Leu Trp Asp Tyr Gly Met Ser Ser Ser Pro His Val Leu Arg 

820 825 ojv 

Asn Arg Ala Gin Ser Gly Ser Val Pro Gin Phe Lys Lys Val Val Phe 

pic 840 
r,m Glu Phe Thr Asp Gly Ser Phe Thr Gin Pro Leu Tyr Arg Gly Glu 


Ser Ser Gin Asp Gly His Gin Trp Thr Leu Phe Phe Gin Asa Gly Lys 

1380 1385 ±J^u 

Val Lys Val Phe Gin Gly Asn Gin Asp Ser Phe Thr Pro Val Val Asn 

1395 1400 1405 

Ser Leu Asp Pro Pro Leu Leu^Thr Arg Tyr Leu Arg^Ile His Pro Gin 

Ser irp°Val His Gin lie Ala^Leu Arg Met Glu Val Leu Gly Cys Glu 

1425 1430 14J 

Ala Gin Asp Leu Tyr 
1445 

<210> 3 
<211> 4396 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Artificial Sequence 

<220> 
<221> CDS 

<222> (19). ..(4359) 

<223> Modified HUN2AN Factor VIII 

^^ > a Lrtaac ata caq ate gag ctg age acc tgc ttc ttc ctg 51 
tagaattcgt aggctagc atg cag ^ g^y ^ ^ ^ ^ ^ ^ 

— 5 " 10 


+ nn rtfl eta cqc ttc tgc ttc age gec acc cgc cgc tac tac ctg ggc 
III Leu til Phe C?s Phe Ser Ala Thr Arg Arg Tyr Tyr Leu Gly 

15 20 " 

nan rta aac taa gac tac atg cag age gac ctg ggc gag ctg 
HI £! Ill lei sir Tr? lap Tyr Me? Gin Ser Asp Leu Gly Glu Leu 

30 35 

i% f.! it; m ss is « - 2s sa tn q s tit s £ 

E £ ffi ^ «2 £ S "! - 2S E E! 8S i£ S Sf 

60 65 
r-ar eta ttc aac ate gec aag ccc cgc ccc ccc tgg atg ggc ctg ctg 
5!s lei Pne £n He Ala Lys Pro Arg Pro Pro Trp Met Gly Leu Leu 

80 ° 5 

ate caa acc aag gtg tac gac acc gtg gtg ate acc ctg 
H C V Pro Tnr lie III HI III ?2 Tyr Asp Thr Val Val lie Thr Leu 

1 95 100 

_ aM or , aac C ac ccc gtg age ctg cac gec gtg ggc gtg age 
2J2 En He? HI Ser SL Pro Va! Ser Leu His Ala Val Gly Val Ser 
110 115 
f nff acc aac gag ggc gec gag tac gac gac cag acc age cag 
Tyr Trp lyl All S?r SlS Sy ?la SlS Tyr Asp Asp Gin Thr Ser Gin 

™r naa aaa aag gac gac aag gtg ttc ccc ggc ggc age cac acc tac 
III lyl HI Asp L P LyI val Phe Pro Gly Gly Ser Hxs Thr Tyr 


99 


147 


195 


243 


291 


339 


337 


435 


483 


aaq cac ccc aag acc tgg gtg cac tac ate gec gec gag gag gag gac 
Lys His Pro Lys Thr Trp Val His Tyr lie Ala Ala Glu Glu Glu Asp 


531 


579 


gtg tgg cag gtg ctg aag gag aac ggc ccc atg gec age gac ccc ctg 

Val Trp Gin Val Leu Lys Glu Asn Gly Pro Met Ala Ser Asp Pro Leu 

160 165 170 

tgc ctg acc tac age tac ctg age cac gtg gac ctg gtg aag gac ctg 

Cys Leu Thr Tyr Ser Tyr Leu Ser His Val Asp Leu Val Lys Asp Leu 
175 180 185 

aac age ggc ctg ate ggc gee ctg ctg gtg tgc cgc gag ggc age ctg 62 7 

Asn Ser Gly Leu lie Gly Ala Leu Leu Val Cys Arg Glu Gly Ser Leu 
190 195 200 

gec aag gag aag acc cag acc ctg cac aag ttc ate ctg ctg ttc gee 

Ala Lys Glu Lys Thr Gin Thr Leu His Lys Phe lie Leu Leu Phe Ala 
205 210 215 


675 


gtg ttc gac gag ggc aag age tgg cac age gag acc aag aac age ctg 72 3 

Val Phe Asp Glu Gly Lys Ser Trp His Ser Glu Thr Lys Asn Ser Leu 
220 225 230 235 

atg cag gac cgc gac gee gec age gec cgc gec tgg ccc aag atg cac 771 
Met Gin Asp Arg Asp Ala Ala Ser Ala Arg Ala Trp Pro Lys Met His 
240 245 250 

acc gtg aac ggc tac gtg aac cgc age ctg ccc ggc ctg ate ggc tgc 819 

... „ ? _ ~ <i m tr»i n. »-«-t Ca*- Tah Dm P.lv T.ou Tift Glv CvS 

Tnr vax nan ±i± *— * 

255 260 265 

cac cgc aag age gtg tac tgg cac gtg ate ggc atg ggc acc acc ccc 
His Arg Lys Ser Val Tyr Trp His Val He Gly Met Gly Thr Thr Pro 
270 275 280 

gag gtg cac age ate ttc ctg gag ggc cac acc ttc ctg gtg cgc aac 
Glu Val His Ser He Phe Leu Glu Gly His Thr Phe Leu Val Arg Asn 
285 290 295 

cac cgc cag gec age ctg gag ate age ccc ate acc ttc ctg acc gec 
His Arg Gin Ala Ser Leu Glu He Ser Pro He Thr Phe Leu Thr Ala 
300 305 310 315 

cag acc ctg ctg atg gac ctg ggc cag ttc ctg ctg ttc tgc cac ate 
Gin Thr Leu Leu Met Asp Leu Gly Gin Phe Leu Leu Phe Cys His He 
320 325 330 

age age cac cag cac gac ggc atg gag gee tac gtg aag gtg gac age 
Ser Ser His Gin His Asp Gly Met Glu Ala Tyr Val Lys Val Asp Ser 
335 340 345 

tgc ccc gag gag ccc cag ctg cgc atg aag aac aac gag gag gee gag 1107 
Cys Pro Glu Glu Pro Gin Leu Arg Met Lys Asn Asn Glu Glu Ala Glu 
350 355 360 

aac tac gac gac gac ctg acc gac age gag atg gac gtg gtg cgc ttc 1155 
Asp Tyr Asp Asp Asp Leu Thr Asp Ser Glu Met Asp Val Val Arg Phe 
365 370 375 

aac gac gac aac age ccc age ttc ate cag ate cgc age gtg gee aag 
Asp Asp Asp Asn Ser Pro Ser Phe He Gin He Arg Ser Val Ala Lys 
380 385 390 395 


867 


915 


963 


1011 


1059 


1203 


1251 


„»r t-ic occ ccc ctg gtg ctg gcc ccc gac gac cgc age tac aag 
gj IS Tyr A?a III Lei Va? Leu Ala Pro Asp Asp Arg Ser Tyr Lys 


415 


r~+n aac aac aac ccc cag cgc ate ggc cgc aag tac aag 

ffi SS Tyr a X5 »" Sy »« OlS A? g Ue Gly jr, Ly. Tyr ly. 

430 435 

M-r ata acc tac acc gac gag acc ttc aag acc cgc gag 

Lv! fa! Arg Phe Me? Ill Tyr Thr Lp SlS Thr Phe Lys Thr Arg Glu 
Y 445 450 455 


«re ate caq cac gag age ggc ate ctg ggc ccc ctg ctg tac ggc gag 

III III Oil His 2x2 sir Ily He Leu Gly Pro Leu Leu Tyr Gly Glu 

460 465 

^ nnr nac acc ctg ctg ate ate ttc aag aac cag gcc age cgc ccc 

fa! ITy Asp xSr Lei Lei lie lie Phe Lys Asn Gin Ala Ser Arg Pro 
480 485 

fJ , , ac atc tac ccc cac ggc ate acc gac gtg cgc ccc ctg tac age 
Tyr Asn He Tyr Pro His 2?y He Thr Asp Val Arg Pro Leu Tyr Ser 


495 


„~ ^rr rrc aao OQC qtg aag cac ctg aag gac ttc ccc atc ctg 
cgc cgc ctg ccc aag ggc g^y ^ y ^ t j* ^ ^ phQ prQ Ue Leu 

Arg Arg Leu fro Lys «i- . « 


510 


„ rr^rr atc ttc aag tac aag tgg acc gtg acc gtg gag gac ggc 

Pro ITy HI ne Pne Lyl Tyr Lys Tr? Thr Val Thr Val Glu Asp Gly 
525 530 535 

aan ,nr aac ccc cac tgc ctg acc cgc tac tac age age ttc 
III T»r Lys S !5 S % c?„ Leu Thr Arg Tyr Tyr ser Ser Phe 
540 545 

« rt rrrr aac eta acc age ggc ctg atc ggc ccc ctg ctg 

fa? ZX SS IS 2S & S § »• "~ ss 

560 565 

js s £ $ as is tst ss m s in ss sk s a - 

575 580 

nnr aac ata ate ctg ttc age gtg ttc gac gag aac cgc age 
Lyl 2g As-n fa! He Le2 Phe sir Val Phe Asp Glu Asn Arg Ser 

«.„„ eta acc gag aac atc cag cgc ttc ctg ccc aac ccc gcc ggc 
Tyr Lei Thr III Asn lie Gin Arg Phe Leu Pro Asn Pro Ala Gly 

P 605 610 615 

f.? SS til III 2£ - IS SI SK S. s| lil iS ffi S e . 2j 

620 625 

„ ata ttc qac age ctg cag ctg age gtg tgc ctg cac 

III ffi Ily Tyr fa! The Lp Ser L.S Gin Leu Ser val cy, Leu H„ 


640 


— r t-»e taa tac atc ctg age atc ggc gcc cag acc gac ttc 
22 fa? A?a Tyr Trp Tyr He Lei sir lie Gly Ala Gin Thr Asp Phe 


1299 


1347 


1395 


1443 


1491 


1539 


1587 


1635 


1683 


1731 


1779 


1827 


1875 


1923 


1971 


2019 


rri-n ttc ttc aac qgc tac acc ttc aag cac aag atg gtg tac 
Leu £r Si Phe Phe sir lly Tyr Thr Phe Lys His Lys Met Val Tyr 
670 675 680 

nafl aac acc ctg acc ctg ttc ccc ttc age ggc gag acc gtg ttc atg 
111 Asp Thr Leu Thr Leu Phe Pro Phe Ser Gly Glu Thr Val Phe Met 
685 690 695 

aac atg gag aac ccc ggc ctg tgg ate ctg ggc tgc cac aac age gac 

fir Me? Glu Asn Pro Gly Leu Trp lie Leu Gly Cys His Asn Ser Asp 
700 705 710 

ttc cgc aac cgc ggc atg acc gec ctg ctg aag gtg age age tgc gac 

?le Arg Asn Arg Gly Met Thr Ala Leu Leu Lys Val Ser Ser Cys Asp 

720 725 ' JU 

aaa aac acc ggc gac tac tac gag gac age tac gag gac ate age gec 
lyl Hn Thr Gly Asp Tyr Tyr Glu Asp Ser Tyr Glu Asp lie Ser Ala 

735 740 745 

tac ctg ctg age aag aac aac gee ate gag ccc cgc agg cgc agg cgc 
Tvr Leu Leu Ser Lys Asn Asn Ala lie Glu Pro Arg Arg Arg Arg Arg 
Y 750 7 55 760 

aaa ate acc cgc acc acc ctg cag age gac cag gag gag ate gac tac 

Glu lie Thr Arg inr inr — 

765 770 775 

aac gac acc ate age gtg gag atg aag aag gag gac ttc gac ate tac 
Asp Asp Thr lie Ser Val Glu Met Lys Lys Glu Asp Phe Asp lie Tyr 
780 7 85 790 795 

aac aag gac gag aac cag age ccc cgc age ttc cag aag aag acc cgc 
III Tl Asp Glu Asn Gin Ser Pro Arg Ser Phe Gin Lys Lys Thr Arg 
r 800 805 ° 1Q 

cac tac ttc ate gec gec gtg gag cgc ctg tgg gac tac ggc atg age 
His Tyr Pne lie Ala Ala Val Glu Arg Leu Trp Asp Tyr Gly Met Ser 
ni 1 820 825 


815 


aac aac ccc cac gtg ctg cgc aac cgc gec cag age ggc age gtg ccc 
Ser sir Pro lis Val Leu Arg Asn Arg Ala Gin Ser Gly Ser Val Pro 
830 835 840 

ran ftc aaa aaa atg gtg ttc cag gag ttc acc gac ggc age ttc acc 
Gin Pne lys lys val Val Phe Gin Glu Phe Thr Asp Gly Ser Phe Thr 
845 850 855 

caa ccc ctg tac cgc ggc gag ctg aac gag cac ctg ggc ctg ctg ggc 
Til Pro III Tyr Arg Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly 


860 


865 870 875 


„^ cr at-c cac acc aag gtg gag gac aac ate atg gtg acc ttc cgc 
Pro Tyr fie Arg Ma 111 U 111 Asp Asn He Met Val Thr Phe Arg 

885 o-?u 


880 


aac caa gec age cgc ccc tac age ttc tac age age ctg ate age tac 
Asn Til Til Ser Arg Pro Tyr Ser Phe Tyr Ser Ser Leu lie Ser Tyr 

Q95 900 

„ a o nan aac cag cgc cag ggc gec gag ccc cgc aag aac ttc gtg aag 
Tl Til Tsp Til A?g Oil Sly Si. Glu Pro Arg Lys Asn Phe Val Lys 


2067 


2115 


2163 


2211 


2259 


2307 


2355 


2403 


2451 


2499 


2547 


2595 


2643 


269] 


2739 


2787 


qac cag cgc ate cgc tgg tac ctg ctg age atg ggc age aac gag aac 

Asp Gin Aig He Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn 
1055 1060 1065 

ate cac age ate cac ttc age ggc cac gtg ttc acc gtg cgc aag aag 

lie His Ser He His Phe Ser Gly His Val Phe Thr Val Arg Lys Lys 
10 70 1075 1080 

aaa aaa tac aag atg gec ctg tac aac ctg tac ccc ggc gtg ttc gag 

IS III Tyr Lyl Met Ala Leu Tyr Asn Leu Tyr Pro Gly Val Phe Glu 


1085 


1090 1095 


cac aac ttc cag ate acc gec age ggc cag tac ggc cag tgg gec ccc 
A?g Asp Phe Gin lie Thr Ala Ser Gly Gin Tyr Gly Gin Trp Ala Pro 
1150 1155 1160 

aaa ctg gec cgc ctg cac tac age ggc age ate aac gec tgg age acc 
tyl Leu Ala Arg Leu His Tyr_Ser Gly Ser lie Asr^Ala Trp Ser Thr 


2835 


2883 


ccc aac qag acc aag acc tac ttc tgg aag gtg cag cac cac atg gec 
Pro Asn Glu Thr Lys Thr Tyr Phe Trp Lys Val Gin His His Met Ala 
925 930 935 

ccc acc aag gac gag ttc gac tgc aag gec tgg gec tac ttc age gac 
Pro Thr Lys Asp Glu Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp 
940 945 950 955 

ota gac ctg gag aag gac gtg cac age ggc ctg ate ggc ccc ctg ctg 2931 
Val Asp Leu Glu Lys Asp Val His Ser Gly Leu lie Gly Pro Leu Leu 
* 960 965 970 

ata tac cac acc aac acc ctg aac ccc gee cac ggc cgc cag gtg acc 
val Cvs His Thr Asn Thr Leu Asn Pro Ala His Gly Arg Gin Val Thr 
* 975 980 985 

ata cag gag ttc gec ctg ttc ttc acc ate ttc gac gag acc aag age 
Val Gin Glu Phe Ala Leu Phe Phe Thr He Phe Asp Glu Thr Lys Ser 
990 995 1000 

tgg tac ttc acc gag aac atg gag cgc aac tgc cgc gec ccc tgc aac 
Trp Tvr Phe Thr Glu Asn Met Glu Arg Asn Cys Arg Ala Pro Cys Asn 
1005 1010 1015 

ate caa atg gag gac ccc acc ttc aag gag aac tac cgc ttc cac gee 

ati. <-ay . ^ 2, ^ - „ r^u- Dk« t„o nl ,. Ban Tvr Urn Phe His Ala 

lie Gin Met vj.lu nay <■"*- "J- ~ " -tmc 

1020 1025 1030 1035 

ate aac ggc tac ate atg gac acc ctg ccc ggc ctg gtg atg gee cag 
He Asn Gly Tyr He Met Asp Thr Leu Pro Gly Leu Val Met Ala Gin 
1040 1045 1050 


2979 


3027 


3075 


3123 


3171 


3219 


3267 


3315 


acc gtg gag atg ctg ccc age aag gec ggc ate tgg cgc gtg gag tgc 3363 
Thr Val III Met Leu Pro Ser Lys Ala Gly lie Trp Arg Val Glu Cys 
1100 HQS 111° 1115 

eta ate ggc gag cac ctg cac gee ggc atg age acc ctg ttc ctg gtg 
Leu He Gly Glu His Leu His Ala Gly Met Ser Thr Leu Phe Leu Val 

1120 1125 1130 

tac aac aac aag tgc cag acc ccc ctg ggc atg gec age ggc cac ate 
Tyr sir Asn Lys Cys Gin Thr Pro Leu Gly Met Ala Ser Gly H.s lie 
1 u35 1140 H45 


3411 


3459 


3507 


3555 


+ 


aaa gag ccc ttc age tgg ate aag gtg gac ctg ctg gec ccc atg ate 
Lys Glu Pro Phe Ser Trp^Ile Lys Val Asp JJJ Q Leu Ala Pro Met JJ e 5 

ate cac ggc ate aag acc cag ggc gec cgc cag aag ttc age age ctg 
lie His Gly lie Lys Thr Gin Gly Ala Arg Gin Lys Phe Ser Ser Leu 
1200 1205 1210 

tac ate age cag ttc ate ate atg tac age ctg gac ggc aag aag tgg 
Tvr He Ser Gin Phe He He Met Tyr Ser Leu Asp Gly Lys Lys Trp 
1 1215 1220 1225 

cag acc tac cgc ggc aac age acc ggc acc ctg atg gtg ttc ttc ggc 
Gin Thr Tyr Arg Gly Asn Ser Thr Gly Thr Leu Met Val Phe Phe Gly 
1230 1235 1240 

aac gtg gac age age ggc ate aag cac aac ate ttc aac ccc ccc ate 
Asn Val Asp Ser Ser Gly lie Lys His Asn lie Phe Asn Pro Pro lie 
1245 1250 1255 

ate gec cgc tac ate cgc ctg cac ccc acc cac tac age ate cgc age 
He Ala Arg Tyr He Arg Leu His Pro Thr His Tyr Ser He Arg Ser 
1260 1265 1270 .. 1275 

acc ctg cgc atg gag ctg atg ggc tgc gac ctg aac age tgc age atg 

Thr Leu Arg nez. oiu Leu neu wij w -» — * — -j - - -- 

y 1280 1285 1290 

ccc ctg ggc atg gag age aag gee ate age gac gee cag ate acc gee 
Pro Leu Gly Met Glu Ser Lys Ala He Ser Asp Ala Gin lie Thr Ala 
1295 1300 1305 

age age tac ttc acc aac atg ttc gee acc tgg age ccc age aag gee 
Ser Ser Tyr Phe Thr Asn Met Phe Ala Thr Trp Ser Pro Ser Lys Ala 
1310 1315 1320 

cgc ctg cac ctg cag ggc cgc age aac gee tgg cgc ccc cag gtg aac 
Arg Leu His Leu Gin Gly Arg Ser Asn Ala Trp Arg Pro Gin Val Asn 
1325 1330 1335 

aac ccc aag gag tgg ctg cag gtg gac ttc cag aag acc atg aag gtg 
Asn Pro tyi Glu Trp Leu Gin Val Asp Phe Gin Lys Thr Met Lys Val 
1340 1345 1350 1355 

acc ggc gtg acc acc cag ggc gtg aag age ctg ctg acc age atg tac 
Thr Gly Val Thr Thr Gin Gly Val Lys Ser Leu Leu Thr Ser Met Tyr 
1360 1365 1370 

gtg aag gag ttc ctg ate age age age cag gac ggc cac cag tgg acc 
Val Lvs Glu Phe Leu He Ser Ser Ser Gin Asp Gly His Gin Trp Thr 
* 1375 1380 1385 

ctg ttc ttc cag aac ggc aag gtg aag gtg ttc cag ggc aac cag gac 
Leu Phe Phe Gin Asn Gly Lys Val Lys Val Phe Gin Gly Asn Gin Asp 
1390 1395 1400 


.„ ttc acc ccc gtg gtg aac age ctg gac ccc ccc ctg ctg acc cgc 

ter Pne ?Sr Pro Val Val Asn Ser Leu Asp Pro Pro Leu Leu Thr Arg 

1405 141° 1415 

tac ctg cgc ate cac ccc cag age tgg gtg cac cag ate gec ctg cgc 

Tvr III Arg He His Pro Gin Ser Trp Val His Gln He Ala Leu Arg 


3603 


3651 


3699 


3747 


3795 


3843 


3891 


3939 


3987 


4035 


4083 


4131 


4179 


422' 


4275 


4323 


+ 


atg gag gtg ctg ggc tgc gag gcc cag gac ctg tac tagctgcccg 4381 
Met Glu Val Leu Gly Cys Glu Ala Gin Asp Leu Tyr 
1440 1445 

ggctacaagc tttac 4396 


<210> 4 
<211> 1447 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> Artificial Sequence 

<223> Modified HUN2AN Factor VIII 


<400> 4 


Met 

Gin 

He 

Glu 

Leu 

Ser 

Thr 

Cys 

Phe 

Phe 

Leu 

Cys 

Leu 

Leu 

Arg 

Phe 

1 




5 





10 





15 


Cys 

Phe 

Ser 

Ala 

Thr 

Arg 

Arg 

Tyr 

Tyr 

Leu Gly Ala Val 

Glu 

Leu 

Ser 



20 





25 





30 



Trp 

Asp 

Tyr 

Met 

Gin 

Ser 

Asp 

Leu 

Gly 

Glu 

Leu 

Pro 

Val 

Asp 

Ala 

Arg 

35 





40 





45 




Phe 

Pro 

Pro 

Arg 

Val 

Pro 

Lys 

Ser 

Phe 

Pro 

Phe 

Asn 

Thr 

Ser 

Val 

Val 

50 




55 





60 





Tyr 
65 

Lys 

T ..49 

Thr 

Leu 

Phe 

Val 

Glu 

Phe 

Thr 

Aso 

His 

Leu 

Phe 

Asn 

He 


*->2 «-' 



~70 





75 





80 

Ala 

Lys 

Pro 

Arg 

Pro 

Pro 

Trp 

Met 

Gly 

Leu 

Leu 

Gly 

Pro 

Thr 

He 

Gin 


85 





90 





95 


Ala 

Glu 

Val 

Tyr 

Asp 

Thr 

Val 

Val 

He 

Thr 

Leu 

Lys 

Asn 

Met 

Ala 

Ser 



100 




105 





110 



His 

Pro 

Val 

Ser 

Leu 

His 

Ala 

Val 

Gly 

Val 

Ser 

Tyr 

Trp 

Lys 

Ala 

Ser 

115 





120 





125 




Glu 

Gly 

Ala 

Glu 

Tyr 

Asp 

Asp 

Gin 

Thr 

Ser 

Gin 

Arg 

Glu 

Lys 

Glu 

Asp 


130 





135 





140 



Val 


Asp 
145 

Lys 

Val 

Phe 

Pro 

Gly 
150 

Gly 

Ser 

His 

Thr 

Tyr 
155 

Val 

Trp 

Gin 

Leu 
160 

Lys 

Glu 

Asn 

Gly 

Pro 

Met 

Ala 

Ser 

Asp 

Pro 

Leu 

Cys 

Leu 

Thr 

Tyr 

Ser 



165 





170 





175 


Tyr 

Leu 

Ser 

His 

Val 

Asp 

Leu 

Val 

Lys 

Asp 

Leu 

Asn 

Ser Gly Leu 

He 



180 





185 





190 



Gly 

Ala 

Leu 

Leu 

Val 

Cys 

Arg 

Glu 

Gly 

Ser 

Leu 

Ala 

Lys 

Glu 

Lys 

Thr 


195 





200 





205 




Gin 

Thr 

Leu 

His 

Lys 

Phe 

He 

Leu 

Leu 

Phe 

Ala 

Val 

Phe Asp Glu Gly 

210 




215 





220 





Lys 
225 

Ser 

Trp 

His 

Ser 

Glu 
230 

Thr 

Lys 

Asn 

Ser 

Leu 
235 

Met 

Gin 

Asp 

Arg 

Asp 
240 

Ala 

Ala 

Ser 

Ala 

Arg 

Ala 

Trp 

Pro 

Lys 

Met 

His 

Thr 

Val 

Asn 

Gly Tyr 




245 





250 





255 


Val 

Asn 

Arg 

Ser 

Leu 

Pro 

Gly 

Leu 

He 

Gly Cys 

His 

Arg 

Lys 

Ser 

Val 


260 





265 





270 


He 

Tyr 

Trp 

His 

275 

Val 

He 

Gly 

Met 

Gly 

280 

Thr 

Thr 

Pro 

Glu 

Val 
285 

His 

Ser 

Phe 

Leu 

Glu 

Gly 

His 

Thr 

Phe 

Leu 

Val 

Arg 

Asn 

His 

Arg 

Gin 

Ala 

Ser 

290 




295 





300 




Met 

Leu 

Glu 

He 

Ser 

Pro 

He 

Thr 

Phe 

Leu 

Thr 

Ala 

Gin 

Thr 

Leu 

Leu 

305 




310 





315 





320 

Asp 

Leu 

Gly 

Gin 

Phe 
325 

Leu 

Leu 

Phe 

Cys 

His 
330 

He 

Ser 

Ser 

His 

Gin 
335 

His 

Asp 

Gly 

Met 

Glu 
340 

Ala 

Tyr 

Val 

Lys 

Val 
345 

Asp 

Ser 

Cys 

Pro 

Glu 
350 

Glu 

Pro 

Gin 

Leu 

Arg 

Met 

Lys 

Asn 

Asn 

Glu 

1 c ^ 

Glu 

Ala 

Glu 

Asp 

Tyr 

Asp 

Asp 

Asp 


Leu Thr Asp Ser Glu Met Asp Val Val Arg Phe Asp Asp Asp Asn Ser 

370 375 380 

Pro Ser Phe He Gin He Arg Ser Val Ala Lys Lys His Pro Lys Thr 


385 390 395 400 

Trp Val His Tyr He Ala Ala Glu Glu Glu Asp Trp Asp Tyr Ala Pro 


405 


410 415 


*t W J " - ~ 

Leu Val Leu Ala Pro Asp Asp Arg Ser Tyr Lys Ser Gin Tyr Leu Asn 

420 425 430 

Asn Gly Pro Gin Arg. He Gly Arg Lys Tyr Lys Lys Val Arg Phe Met 

435 440 445 

Ala Tyr Thr Asp Glu Thr Phe Lys Thr Arg Glu Ala He Gin His Glu 

4 | 0 455 460 

Ser Gly He Leu Gly Pro Leu Leu Tyr Gly Glu Val Gly Asp Thr Leu 
465 470 475 480 

Leu He He Phe Lys Asn Gin Ala Ser Arg Pro Tyr Asn He Tyr Pro 

485 490 495 

His Gly He Thr Asp Val Arg Pro Leu Tyr Ser Arg Arg Leu Pro Lys 

500 505 510 

civ Val Lys His Leu Lys Asp Phe Pro He Leu Pro Gly Glu He Phe 

* 515 520 525 

Lys Tyr Lys Trp Thr Val Thr Val Glu Asp Gly Pro Thr Lys Ser Asp 

530 535 540 

Pro Arg Cys Leu Thr Arg Tyr Tyr Ser Ser Phe Val Asn Met Glu Arg 
545 550 555 : 560 

Asp Leu Ala Ser Gly Leu lie Gly Pro Leu Leu He Cys Tyr Lys Glu 
565 570 575 

_ , . ... * /-. 1 „ T 1 a Uaf Car lan I.V9 Am Asn Val 

Ser Val Asp uin nxy uj./ «=>" " — — -■« - --- - 

580 585 590 

He Leu Phe Ser Val Phe Asp Glu Asn Arg Ser Trp Tyr Leu Thr Glu 

595 600 605 

Asn He Gin Arg Phe Leu Pro Asn Pro Ala Gly Val Gin Leu Glu Asp 

610 615 620 , 

Pro Glu Phe Gin Ala Ser Asn He Met His Ser He Asn Gly Tyr Val 
625 630 635 640 

Phe Asp Ser Leu Gin Leu Ser Val Cys Leu His Glu Val Ala Tyr Trp 

645 650 655 

Tvr He Leu Ser He Gly Ala Gin Thr Asp Phe Leu Ser Val Phe Phe 

Y 660 665 670 

Ser Gly Tyr Thr Phe Lys His Lys Met Val Tyr Glu Asp Thr Leu Thr 

675 680 685 

Leu Phe Pro Phe Ser Gly Glu Thr Val Phe Met Ser Met Glu Asn Pro 
690 695 700 

Met Thr Ala Leu Leu Lys Val Ser Ser Cys Asp Lys Asn Thr Gly Asp 

725 730 '35 

Tvr Tvr Glu Asp Ser Tyr Glu Asp He Ser Ala Tyr Leu Leu Ser Lys 

* 1 740 745 750 

Asn Asn Ala He Glu Pro Arg Arg Arg Arg Arg Glu He Thr Arg Thr 

755 760 765 

Thr Leu Gin Ser Asp Gin Glu Glu He Asp Tyr Asp Asp Thr He Ser 
770 775 780 


Gly Leu Trp He Leu Gly Cys His Asn Ser Asp Phe Arg Asn Arg Gly 


710 


Val Glu Met Lys Lys Glu Asp Phe Asp He Tyr Asp Glu Asp Glu Asn 

785 790 795 , 

Gin Ser Pro Arg Ser Phe Gin Lys Lys Thr Arg His Tyr Phe lie Ala 

805 810 815 

Ala Val Glu Arg Leu Trp Asp Tyr Gly Met Ser Ser Ser Pro His Val 

820 825 830 

Leu Arg Asn Arg Ala Gin Ser Gly Ser Val Pro Gin Phe Lys Lys Val 

835 840 845 

Val Phe Gin Glu Phe Thr Asp Gly Ser Phe Thr Gin Pro Leu Tyr Arg 

850 855 860 

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr He Arg Ala 


Phe 

Ara 

Asn 

Gin 

Ala 

Ser 

Arg 

890 




895 


Ser 

Tvr 

Glu 

Glu 

Asp 

Gin 

Arg 




910 



Val 

Lvs 

Pro 

Asn 

Glu 

Thr 

Lys 



925 




Met 

Ala 

Pro 
940 

Thr 

Lvs 

Asp 

Glu 


Asp 

Val 

Asp 

Leu 

Glu 

Lvs 


955 




960 

Leu 

Leu 

Val 

Cys 

His 

Thr 

Asn 

970 




975 


Val 

Thr 

Val 

Gin 

Glu 
990 

Phe 

Ala 

Lys 

Ser 

Trp 

Tyr 

Phe 

Thr 

Glu 



1005 



Cys 

Asn 

He 

Gin 

Met 

Glu 

Asp 


1020 




His 

Ala 

He Asn Gly 

Tyr 

He 


1035 




1040 

Ala 

Gin 

Asp 

Gin 

Arg 

He 

Arg 

1050 




1055 

Glu 

Asn 

He 

His 

Ser 

He 

His 


88S 

Pro Tvr Ser Phe Tyr Ser Ser Leu He 
900 905 
Gin Gly Ala Glu Pro Arg Lys Asn Phe 

915 920 
Thr Tvr Phe Trp Lys Val Gin His His 

930 935 
Phe Asp Cys Lys Ala Trp Ala Tyr Phe 
945 950 
Asp Val His Ser Gly Leu He Gly Pro 
965 

Thr Leu Asn Pro Ala His Gly Arg Gin 
980 985 
Leu Phe Phe Thr He Phe Asp Glu Thr 

995 1000 
Asn Met Glu Arg Asn Cys Arg Ala Pro 

1010 1015 
Pro Thr Phe Lys Glu Asn Tyr Arg Phe 
1025 1030 
Met Asp Thr Leu Pro Gly Leu Val Met 
1045 

Trr> Tvr Leu Leu Ser Met Gly Ser Asn 

1060 1065 1070 .. 

Phe Ser Gly His Val Phe Thr Val Arg Lys Lys Glu Glu Tyr Lys Met 
10 75 1080 1085 

_ - m t, Wal Dha r.ln Thr Val filii Met Leu 

Ala Leu Tyr a»» j-/*- w -j * — 7""~ — 

1090 1095 HOO 

Pro Ser Lys Ala Gly He Trp Arg Val Glu Cys Leu He Gly Glu His 

1105 mo 1115 i 12 

Leu His Ala Gly Met Ser Thr Leu Phe Leu Val Tyr Ser Asn Lys Cys 

1125 H30 H35 

Gin Thr Pro Leu Gly Met Ala Ser Gly His He Arg Asp Phe Gin He 

1140 1145 1150 

Thr Ala Ser Gly Gin Tyr Gly Gin Trp Ala Pro Lys Leu Ala Arg Leu 

H55 1160 H65 

His Tvr Ser Gly Ser He Asn Ala Trp Ser Thr Lys Glu Pro Phe Ser 

1170 H75 H80 

Trp He Lys Val Asp Leu Leu Ala Pro Met Ile^He His Gly He Lys^ 

Thr 5 Gln Gly Ala Arg Gin Lys Phe Ser Ser Leu Tyr He Ser Gin Phe 

1205 1210 1215 

He He Met Tyr Ser Leu Asp Gly Lys Lys Trp Gin Thr Tyr Arg Gly 

1220 1225 1230 

Asn Ser Thr Gly Thr Leu Met Val Phe Phe Gly Asn Val Asp Ser Ser 

12 35 1240 1245 

Glv He Lys His Asn He Phe Asn Pro Pro He He Ala Arg Tyr He 

1250 1255 1260 

Ara Leu His Pro Thr His Tyr Ser He Arg Ser Thr Leu Arg Met Glu 
1265 1270 1275 1280 

Leu Met Gly Cys Asp Leu Asn Ser Cys Ser Met Pro Leu Gly Met Glu 

1285 1290 1295 

Ser Lvs Ala He Ser Asp Ala Gin He Thr Ala Ser Ser Tyr Phe Thr 

1300 1305 1310 

Asn Met Phe Ala Thr Trp Ser Pro Ser Lys Ala Arg Leu His Leu Gin 

1315 1320 1325 

Glv Ara Ser Asn Ala Trp Arg Pro Gin Val Asn Asn Pro Lys Glu Trp 

1330 1335 1340 

Leu Gin Val Asp Phe Gin Lys Thr Met Lys Val Thr Gly Val Thr Thr 
1345 1350 1355 1360 

Gin Gly Val Lys Ser Leu Leu Thr Ser Met Tyr Val Lys Glu Phe Leu 

1365 1370 1375 

He Ser Ser Ser Gin Asp Gly His Gin Trp Thr Leu Phe Phe Gin Asn 


4 4 


Glv Lva Val Lys Val Phe Gin Gly Asn Gin Asp Ser Phe Thr Pro Val 

* 1 13 g 5 1400 1405 

Val Aan Ser Leu Asp Pro Pro Leu Leu Thr Arg Tyr Leu Arg He His 

1410 1415 1420 

Pro Gin Ser Trp Val His Gin He Ala Leu Arg Met Glu Val Leu Gly 
142 5 1430 1435 1440 

Cys Glu Ala Gin Asp Leu Tyr 
1445 


4 4 


Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr lie Arg Ala Glu Val 
865 870 875 880 

Glu Asp Asn lie Met Val Thr Phe Arg Asn Gin Ala Ser Arg Pro Tyr 

885 890 895 

Ser Phe Tyr Ser Ser Leu lie Ser Tyr Glu Glu Asp Gin Arg Gin Gly 

900 905 910 

Ala Glu Pro Arg Lya Asn Phe Val Lys Pro Asn Glu Thr Lys Thr Tyr 

915 920 925 

Phe Trp Lys Val Gin His His Met Ala Pro Thr Lys Asp Glu Phe Asp 

930 935 940 

Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys Asp Val 
945 950 955 960 

His Ser Gly Leu lie Gly Pro Leu Leu Val Cys His Thr Asn Thr Leu 

965 970 975 

Asn Pro Ala His Gly Arg Gin Val Thr Val Gin Glu Phe Ala Leu Phe 

980 985 990 

Phe Thr lie Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr Glu Asn Met 

995 1000 1005 

Glu Arg Asn Cys Arg Ala Pro Cys Asn lie Gin Met Glu Asp Pro Thr 

1010 1015 1020 

Phe Lys Glu Asn Tyr Arg Phe His Ala lie Asn Gly Tyr lie Met Asp 
1025 1030 1035 1040 

Thr Leu Pro Gly Leu Val Met Ala Gin Asp Gin Arg lie Arg Trp Tyr 

1045 1050 1055 

Leu Leu Ser Met Gly Ser Asn Glu Asn lie His Ser lie His Phe Ser 

1060 1065 1070 

Gly His Val Phe Thr Val Arg Lys Lys Glu Glu Tyr Lys Met Ala Leu 

- _ _ /* A /-» r- 

1UOU XU03 

Tyr Asn Leu Tyr Pro Gly Val Phe Glu Thr Val Glu Met Leu Pro Ser 

1090 1095 1100 

Lys Ala Gly lie Trp Arg Val Glu Cys Leu lie Gly Glu His Leu His 
1105 1110 1115 1120 

Ala Gly Met Ser Thr Leu Phe Leu Val Tyr Ser Asn Lys Cys Gin Thr 

1125 1130 1135 

Pro Leu Gly Met Ala Ser Gly His lie Arg Asp Phe Gin lie Thr Ala 

1140 1145 1150 

Ser Gly Gin Tyr Gly Gin Trp Ala Pro Lys Leu Ala Arg Leu His Tyr 

1155 1160 1165 

Ser Gly Ser lie Asn Ala Trp Ser Thr Lys Glu Pro Phe Ser Trp lie 

1170 1175 1180 

Lys Val Asp Leu Leu Ala Pro Met lie lie His Gly lie Lys Thr Gin 
1185 H90 1195 1200 

Gly Ala Arg Gin Lys Phe Ser Ser Leu Tyr lie Ser Gin Phe lie lie 

1205 1210 1215 

Met Tyr Ser Leu Asp Gly Lys Lys Trp Gin Thr Tyr Arg Gly Asn Ser 

1220 1225 1230 

Thr Gly Thr Leu Met Val Phe Phe Gly Asn Val Asp Ser Ser Gly lie 

1235 1240 1245 

Lys His Asn lie Phe Asn Pro Pro lie lie Ala Arg Tyr lie Arg Leu 

1250 1255 1260 

His Pro Thr His Tyr Ser lie Arg Ser Thr Leu Arg Met Glu Leu Met 
1265 1270 1275 1280 

Gly Cys Asp Leu Asn Ser Cys Ser Met Pro Leu Gly Met Glu Ser Lys 

1285 1290 1295 

Ala lie Ser Asp Ala Gin lie Thr Ala Ser Ser Tyr Phe Thr Asn Met 

1300 1305 1310 

Phe Ala Thr Trp Ser Pro Ser Lys Ala Arg Leu His Leu Gin Gly Arg 

1315 1320 1325 

Ser Asn Ala Trp Arg Pro Gin Val Asn Asn Pro Lys Glu Trp Leu Gin 

1330 1335 1340 

Val Asp Phe Gin Lys Thr Met Lys Val Thr Gly Val Thr Thr Gin Gly 
1345 1350 1355 1360 

Val Lys Ser Leu Leu Thr Ser Met Tyr Val Lys Glu Phe Leu lie Ser 
1365 1370 1375 


